No method is in general usage and of demonstrated effectiveness in eliminating the selfstimulatory behaviors of retardates and autistics. An Overcorrection rationale was used to develop such a method. The Overcorrection procedures consisted of a period of practice in the correct mode of the behavior contingent upon self-stimulatory behavior. The procedures were applied in a behavioral day-care program to three retarded children and one autistic child who exhibited object-mouthing, hand-mouthing, head-weaving and hand-clapping. For some behaviors, comparisons were made between the Overcorrection procedure and several alternative procedures, such as physical punishment by a slap, reinforcement for nonself-stimulatory behavior, a distasteful solution painted on the hand of a hand-mouther, and free reinforcement. The Overcorrection procedures eliminated the self-stimulatory behaviors of all four children in tutorial sessions and during the entire school day and were more effective than the alternative procedures in eliminating self-stimulation. The Overcorrection procedures appear to be rapid, enduring, and effective methods of eliminating self-stimulatory behavior.
Self-stimulatory behavior is a common problem of retarded and autistic individuals. Two thirds of the institutionalized retarded exhibit self-stimulatory behavior (Berkson and Davenport, 1962; Kaufman and Levitt, 1965) ; for the autistic child, self-stimulation is considered as one of the identifying characteristics (Rimland, 1964) . Self-stimulatory behavior consists of repetitive, stereotyped behavior that has no apparent functional effects on the environment, examples of which are rocking, hand-waving, and head-weaving (Kaufman and Levitt, 1965; Berkson, 1967) , mouthing or rubbing parts of one's body (Berkson and Mason, 1964; Hollis, 1965; Hutt and Hutt, 1965) , and mouthing, ' This investigation is based in part on a dissertation submitted by the senior author to Southern Illinois University in partial fulfillment of the requirements for the Ph.D. degree. The research was supported by the Illinois Department of Mental Health and Grant 17981 from the National Institute of Mental Health. We wish to thank J. Deichman, D.
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Reducing Self-Stimulatory Behavior Attempts to reduce or eliminate self-stimulatory behavior have met with limited degrees of success. Guess and Rutherford (1967) found that self-stimulatory behavior of retardates was reduced by about 50% during two conditions wherein objects were available to be manipulated. Mulhern and Baumeister (1969) reduced by about one-third the "rocking" behavior of two retardates by reinforcing the behavior of sitting still. Hollis (1968) conditioned a selfstimulating retardate to pull a ball under fixedratio reinforcement (FR 100). The self-stimulation was eliminated for the brief 10-min periods during ball-pulling but returned to its original rate under an extinction condition. Thorazine, in turn, eliminated rocking responses in the brief extinction period. In a study of two retardates, Baumeister and Forehand (1971) supported Hollis's (1968) finding that self-stimulation was eliminated during brief operant reinforcement sessions, but another report (Hollis, 1 1973, 6, 1-14 NUMBER 1 (SPRING 1973) unpublished) showed that this displacement by operant reinforcement was not effective for three of six retardates. Davis, Sprague, and Werry (1969) found that another tranquilizer (Thoridozine) decreased by about one-third the self-stimulatory behavior of institutionalized retardates. The only example of complete and enduring suppression of self-stimulatory behavior has been achieved by physical punishment of autistic children in one instance by pain-shock (Lovaas, Schaeffer, and Simmons, 1965) and the other by slaps on the thigh (Bucher and Lovaas, 1968) .
The above procedures do not seem to have received widespread usage, possibly because none of them has been demonstrated to be effective for long periods, or for many patients, or they have required very painful physical punishment. Self-stimulatory behavior continues as a major problem among retardates and autistic children. The need exists for a treatment that does not suffer from the above-noted limitations of degree, and durability of effectiveness as well as acceptability.
An Alternative Method
A recently developed procedure (Foxx and Azrin, 1972) , designated as Overcorrection, holds promise as an effective, enduring, and acceptable method of eliminating self-stimulatory behavior. The procedure was used in treating the aggressive-disruptive behaviors of a brain-damaged patient and two retarded patients.
The Overcorrection procedures reduced each deviant behavior to a near-zero level within two weeks and maintained this effect for several months with minimal supervision by institutional staff. Two additional applications have demonstrated the generality of the Overcorrection procedures, in one instance by extension to the problem of maintaining the appropriate eating behaviors of profoundly retarded adults (Surratt, unpublished) , and in the other instance by extension to the toilet training of adult retardates (Azrin and Foxx, 1971 (Bucher and Lovaas, 1968 ) and reinforcement for non-self-stimulatory behavior (Mulhern and Baumeister, 1969) are two procedures that have been used to decrease self-stimulatory behavior. A third procedure, painting the thumb with a distasteful solution, has been in common usage to discourage thumb-sucking of normal children, which may be considered as self-stimulation. Klaber and Butterfield (1968) 
Experimental Design
The design allowed within-subject comparison of the five procedures. When one of the procedures substantially decreased the level of self-stimulation, the Free Reinforcement condition was reinstated to provide a more uniform "baseline" before applying the next treatment procedure. This return to the Free Reinforcement procedure constituted a return to baseline and ensured that each treatment procedure was imposed on a level of self-stimulatory behavior that was comparable to that preceding every other treatment procedure, thereby controlling in part for order effects.
Barbara received the procedures in the following sequence: (1) Free reinforcement, (2) reinforcement for non-mouthing, (3) punishment by a slap, (4) Free reinforcement, and (5) Overcorrection. The sequence of procedures for Wilma was: (1) Free reinforcement, (2) distasteful solution, (3) punishment by a slap, (4) reinforcement for non-mouthing, and (5) Overcorrection.
Recording and Reliability
Tutorial instruction was conducted in a soundproof room containing two one-way vision windows on opposite sides of the room. Self-stimulatory mouthing was recorded in the 15-min tutorial sessions through the one-way glass by an observer who operated a switch connected to an electromagnetic counter to record each instance of mouthing within successive 1-min intervals. Mouthing was defined as oral contact with any object other than food.
A mouthing response was recorded as an instance of uninterrupted contact of that object with the mouth. Reliability was assessed during one session in each procedure by two independent observers, one at each observation window; one of the observers was not aware of the nature of the study. Per cent agreement was obtained by dividing the number of intervals in which the two observers agreed by the total number of intervals in which observations were made, times 100. The interobserver agreement was 95% or greater during each of the sessions in which reliability was assessed. Reliability and validity was assessed informally by the unannounced and frequent direct observations by the experimenters.
Procedure
Two tutorial sessions were conducted daily for each child in the soundproof classroom. The tutorial sessions were conducted at the same time each day by the same teacher. The purpose of the session was to teach the child the names of several toys displayed on a table. The child and the teacher were seated at the table. The teacher presented a toy, named the toy, and directed the child to play with the toy appropriately, e.g.: "Barbara, hold the dolly". When the child discarded the toy, the teacher directed her to play with another. Hutt and Hutt (1965) used a similar situation as the context for studying selfstimulation. Five procedures were used. One of the children's parents was required to be present during at least part of each procedure in order to keep them fully informed.
(1) Free reinforcement: The teacher gave the child a piece of candy or sugarcoated cereal accompanied by verbal praise. These were given by the teacher at irregular intervals averaging 1 min apart on cue from a timer and independent of the child's behavior. (2) Reinforcement for non-mouthing: The child was given edibles and praise whenever 10 sec elapsed without mouthing. RESULTS AND DISCUSSION Figure 1 shows the self-stimulatory mouthings of both children under each of the treatment procedures. The absolute frequency of mouthings was high for both children, over 100 times per hour for several of the treatments. The least effective treatments were the Free Reinforcement procedure and the procedure that reinforced non-mouthing. The Her retardation was diagnosed as microcephaly. Tricia had several disabilities including a congenital heart condition, a deformed leg, and blindness in one eye. Tricia had difficulty learning as a result of her stereotyped behavior of constantly turning her head in a wide arc from side to side. It was almost impossible to gain her attention during these headweaving episodes.
Mike was a 7-yr-old boy diagnosed as autistic by three different treatment facilities. He displayed many of the classic autistic behaviors, notably hand-clapping, in which he engaged almost continuously. Similarly, he had strong taste preferences, was withdrawn, had only slight and disorganized speech, avoided eye contact, and was so socially unresponsive as to appear to be deaf.
Experimental Design
Study II was conducted in a large playroom during the children's entire 6-hr stay at the daycare program and contained three procedures: (1) A Baseline Control Procedure, (2) the Overcorrection Procedure, and (3) a maintenance procedure consisting of a verbal warning. The sequence of the procedures for the three retarded children was: Baseline-OvercorrectionBaseline-Overcorrection-Verbal Warning. The procedural sequence for the autistic child was Baseline-Overcorrection-Verbal Warning. The initial baseline recording was conducted for at least five days for each child. The initial Overcorrection condition was in effect for at least 20 days for each child. For the three retarded children, three months were allowed to elapse, during which no attention was given to selfstimulatory behavior and no records were kept. The second baseline recording period lasted for three days. The second Overcorrection period lasted at least 12 days for each child. The final procedure (Verbal Warning procedure) lasted for at least 33 days.
Recording and Reliability
Self-stimulatory mouthing was defined in the same manner as in Study I. Self-stimulatory head-weaving episodes were defined as the head moving from side to side in a wide sweep. Selfstimulatory clapping was defined as an audible sound produced by slapping the hands together. Self-stimulatory behavior was recorded by an assigned observer. For the three children who exhibited non-audible self-stimulation (mouthings, head-weaving) a time-sample recording was used; the observer recorded every 15 min whether or not the self-stimulation occurred during a 1-min observation period. For the audible clapping behavior, the observer recorded each instance of clapping within successive 1-min intervals. For one day selected at random from each of the five conditions, a second observer was present. Per cent agreement was obtained by dividing the number of time samples in which the observers agreed by the total number of observed time samples, times 100. Interobserver agreement was above 96% for the time-sample recordings and 94% for clapping episodes. (Azrin, Holz, and Hake, 1962) . Tricia was required to hold her head stationary for 15 sec, at the end of which another instruction was given. If Tricia moved her head during the 15-sec period, the trainer immediately restrained her head. As Tricia began following the directions, the teacher faded out the manual guidance, but continued to "shadow" Tricia's head with her hands. The instructions were given randomly to ensure that Tricia was learning each individual instruction and not a sequence of instructions.
(c) Hand-clapping. Repetitive clapping is similar to head-weaving in that no environmental disruption is created. The Positive Practice Overcorrection rationale was again used to develop a Functional Movement training procedure. The Functional Movement training procedure would teach and motivate the hand-clapper to hold his hands stationary and to move them only for functional reasons, i.e., when instructed to do so.
Any time that Mike began clapping, he was immediately given Functional Movement Training for 5 min. The training was similar to Tricia's except that Mike was instructed to move his hands in one of five positions: above his head, straight out in front of him, into his pockets, held together and held behind his back by the teacher stating, for example: "Put your hands in your pockets". The teacher manually guided Mike's hands whenever he failed to respond to an instruction. Mike was required to hold his hands in the position for 15 sec, at the end of which another instruction was given. As Mike began following the directions, the teacher faded out the manual guidance but remained ready to provide guidance by "shadowing" Mike's hands with her hands. The instructions were presented in a random sequence to ensure that he was learning each individual instruction, rather than a sequence of instructions.
Verbal Warning
After the self-stimulatory behavior had been absent for many days, a verbal warning procedure was instituted that was intended to approximate the circumstances existing in the child's natural environment. If the child selfstimulated, she was told to stop engaging in that behavior. The Overcorrection training was administered only if the child failed to stop or if she emitted an additional self-stimulatory behavior during the remainder of the morning or afternoon session. Thus, the children could selfstimulate once in the morning and afternoon without receiving the Overcorrection training. Hopefully, the verbal warning would now be sufficient after the long history of the association of the warning with the Overcorrection training. Figures 2, 3 , 4, and 5 show the per cent of time spent in self-stimulation for each of the four children. All four children were selfstimulating over 80% of the time during the initial baseline despite the high ratio of teachers to students and the continuing availability of positive reinforcement for outward-directed behaviors. When the Overcorrection procedure was introduced, the self-stimulatory behaviors were decreased by half or more within four days, and were further reduced to a near-zero level within 10 days, after which self-stimulation virtually ceased. For three of the children (Figures 2, 3, 4 ) reintroduction of the baseline recording after three months without attention to self-stimulation found the children selfstimulating more than 40% of the time. When the training was given for 20 min during the first three days and was then decreased to 2 min on Day 51 (see third arrow) since head-weaving had been decreased to zero. Figure 6 is a stylized representation of the children's self-stimulatory behavior, the Overcorrection procedure for that behavior, and the children's appearance after training. During the Overcorrection conditions, Barbara often approached objects as if to mouth them as she had in the past, but stopped suddenly, looked around and then pulled vigorously away from the object. She often picked toys up, moved the toy toward her mouth, then pulled them away without mouthing them. Barbara's teacher reported that Barbara seemed much more alert and that her attention to various training tasks had increased. Barbara's mother reported that mouthing had increased at home. After the mother was instructed to implement the training procedure at home, she reported that mouthing was now very rare.
Wilma's mother reported that Wilma was much more responsive to adults and other children during the training conditions when her hand-mouthing had been eliminated. Wilma's mother was instructed to use the procedure in her home; she reported that hand-mouthing had been eliminated. Tricia was extremely compliant, passively allowing her head to be guided during the first six days of training when the training duration was but 5 min. When training was increased to 20 min, however, she began displaying emotional behaviors such as crying. This emotional behavior suggested that in this instance, the increased effort requirement was more motivating, i.e., negatively reinforcing. After three days 
DISCUSSION
The Overcorrection procedure appears to be a very effective and general method of eliminating self-stimulatory behavior. The results showed that Overcorrection procedures reduced selfstimulation substantially on the first day, and to a near-zero level by the end of 10 days and sometimes sooner. Complete elimination was achieved for all four children. The treatment was effective for the autistic child as well as for the retarded children. The treatment was effective for several different and common types of self-stimulation: head-weaving, object-mouthing, hand-clapping, and hand-mouthing and appears adaptable to the other types. A normal verbal reprimand followed by an occasional application of the Overcorrection procedure was sufficient to maintain the therapeutic effect. The Overcorrection procedure was effective even though the pathological behaviors had high initial frequency, the children having spent about 90% of their time in self-stimulation.
No other method of treating self-stimulation appears to possess the combined degree, and generality, of effectiveness as does the Overcorrection procedure. As was noted above (see Introduction), drugs, food reinforcement, enhanced environmental stimulation, pain-shock, and strengthening of competing behaviors have been used to reduce self-stimulation. However, none of these methods has yet been demonstrated to produce the combination of effects seen in the present use of the Overcorrection method: immediacy, completeness and permanence of . The behavior of three children is shown during the pre-treatment, Overcorrection, and post-treatment phases of the study. The retarded girl at the top of the figure is shown: (1) weaving her head randomly from side to side, (2) receiving Overcorrective Functional Movement Training during which she moved her head only when instructed to do so, and (3) not head-weaving following training. The autistic boy pictured in the middle of the figure is shown: (1) repetitively clapping his hands, (2) receiving Overcorrective Functional Movement Training during which he moved his hands only when instructed to do so, and (3) functionally using his hands after clapping had been eliminated. The retarded girl at the bottom of the figure is shown: (1) mouthing a toy car, (2) receiving the Overcorrective Oral Hygiene procedure during which her mouth was cleansed with an oral antiseptic, and (3) playing appropriately with the toy car after object-mouthing had been eliminated. (Lovaas, et al., 1965) and by a physical blow (Bucher and Lovaas, 1968) have involved autistic rather than retarded children, and that severe types of self-stimulation such as self-mutilation have, as yet, been treated effectively only by severe pain-shock (Bucher and Lovaas, 1968) . In any case, one major difference between the Overcorrection procedure and very painful physical punishment procedures that will remain and may be of decisive importance in selecting between the procedures, is the personal attitude of the therapist regarding the use of very painful punishments, such as pain-shock or physical blows, versus a mild punishment such as Overcorrection.
An understanding of the reasons for the effectiveness of the Overcorrection method seems possible if one examines the essential nature of this phenomenon of pathological self-stimulation. From a reinforcement orientation, profound retardates can be considered to suffer from a deficit of functional (reinforced) behaviors directed toward their physical and social environment because of their intellectual, physical, and perceptual deficits, which probably cause such behaviors to be extinguished or punished. Autistic children, by definition of autism as selfdirected, similarly receive little reinforcement from outward-directed activities, presumably because of emotional, physical, or other nonintellectual factors. For both retardates and autistics, the process can be considered as selfperpetuating. Self-stimulation can be considered as reinforcing (Lovaas, et al., 1971 ). This reinforced self-stimulation should, therefore, attain progressively greater strength and frequency, thereby reducing still further the opportunities for successful outward-directed conduct. A treatment strategy from this orientation would be:
(1) to decrease the duration of reinforcement that is intrinsic to a given instance of stimulating oneself, (2) to prevent further practice and consequent strengthening of the self-stimulatory behaviors, (3) to arrange annoying (aversive) consequences for each instance of self-stimulation, (4) to teach outward-directed activities, (5) to provide an environment that will ensure a high frequency of positive reinforcement for continuing outward-directed activities, (6) to alter qualitatively the tactile, proprioceptive, visual, gustatory, or other sensations that result from self-stimulation and presumably account for its reinforcing value, (7) to provide negative reinforcement (removal of annoyance) as well as positive reinforcement for outward-directed behaviors since the positive mode presumably is not sufficient. The Overcorrection techniques achieve these objectives: (1) the duration of reinforcement for each self-stimulation episode is brief because the teacher immediately interrupts each instance observed. (2) Further practice of the self-stimulatory behavior is physically prevented by the teacher while she manually guides the child during the 2-to 20-min period of Overcorrection. (3) Annoying consequences for the self-stimulation results from the physical effort required and the annoyance at being manually guided. (4) Teaching of the outwarddirected activities is accomplished directly by the manual guidance and instructions. (5) The enriched day-school provides the continuing availability of positive reinforcement for outwarddirected activities. (6) The qualitative changes in the physical sensation from self-stimulation are achieved by requiring movements, postures, and gustatory experiences that are opposite or different from those naturally occurring from self-stimulation. (7) Negative reinforcement for the outward-directed activities results when the child moves spontaneously or attends to the teacher, thereby eliminating the annoyance of being manually guided. The present conceptual view of pathological self-stimulation is that a gross imbalance has occurred in reinforcement for self-directed versus outward-directed activities. The Overcorrection method can be considered as a method of reversing this imbalance in favor of outward-directed activities.
